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Background

The current treatment strategy for metastatic Hormone-Sensitive Prostate Cancer (mHSPC) is the combination of Androgen Receptor Signaling Inhibitors (ARSIs) medicines with androgen deprivation therapy (ADT). However, there is a lack of real-world data comparing the efficacy of different ARSI pharmaceuticals. Therefore, the objective of this study was to compare the effectiveness and safety of bicalutamide, abiraterone, enzalutamide, and apalutamide in combination with ADT for patients with mHSPC.





Methods

We retrospectively analyzed 82 patients diagnosed with mHSPC, including 18 patients treated with abiraterone acetate with prednisone, 21 patients with enzalutamide, 20 patients with apalutamide, and 23 patients with bicalutamide. We evaluated PSA progression-free survival (PSA-PFS), imaging progression-free survival (r PFS), castration resistance progression-free survival (CRPC-PFS), and overall survival (OS) using Kaplan-Meier survival analyses. Additionally, we explored relevant factors affecting prognosis through univariate and multivariate Cox risk-proportionality models. PSA response rates at 3, 6, and 12 months, nadir PSA levels (nPSA), and time to nadir (TTN) in different medication subgroups after treatment were documented, and we used one-way ANOVA to determine the effect of these measures on patient prognosis.





Results

In comparison with bicalutamide, both enzalutamide and apalutamide have shown significant advantages in delaying disease progression among mHSPC patients. Specifically, enzalutamide has been found to significantly prolong PSA-PFS (HR 2.244; 95% CI 1.366-3.685, p=0.001), rPFS (HR 2.539; 95% CI 1.181-5.461; p= 0.007), CRPC-PFS (HR 2.131; 95% CI 1.295-3.506; p= 0.003), and OS (HR 2.06; 95% CI 1.183-3.585; P=0.005). Similarly, apalutamide has significantly extended PSA-PFS (HR 5.071; 95% CI 1.711-15.032; P= 0.003) and CRPC-PFS (HR 6.724; 95% CI 1.976-22.878; P=0.002) among patients. On the other hand, the use of abiraterone in combination with ADT did not demonstrate a significant advantage in delaying diseases progression when compared with the other three agents in mHSPC patients. There were no significant differences in overall adverse event rates among the four pharmaceuticals in terms of safety. Additionally, the observation of PSA kinetics revealed that enzalutamide, apalutamide, and abiraterone acetate had a significant advantage in achieving deep PSA response (PSA ≤ 0.2 ng/ml) compared with bicalutamide (p=0.007 at 12 months). Enzalutamide and apalutamide exhibited preeminence efficacy, with no substantial difference observed between the two medications.





Conclusions

Abiraterone, enzalutamide, and apalutamide were found to significantly reduce and stabilize PSA levels in mHSPC patients more quickly and thoroughly than bicalutamide. Furthermore, enzalutamide and apalutamide were found to significantly prolong survival and delay disease progression in mHSPC patients compared with bicalutamide. It should be noted that abiraterone did not demonstrate a significant advantage in delaying disease compared with enzalutamide and apalutamide. After conducting drug toxicity analyses, it was determined that there were no significant differences among the four drugs.
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Introduction

Metastatic Hormone-Sensitive Prostate Cancer (mHSPC) is a highly aggressive disease that can affect multiple organs and systems in the body, leading to a poor prognosis (1). The primary objective of treatment is to slow down the progression of the disease and extend the survival of patients. Currently, the standard treatment for mHSPC involves androgen deprivation therapy (ADT), which has significantly improved the prognosis for patients with low-risk mHSPC. However, in patients with high-risk mHSPC, ADT monotherapy is not effective in reducing the risk of progression to CRPC and may increase the likelihood of adverse events such as bone pain and pathological fractures (2). Therefore, the addition of new medications to ADT therapy has emerged as an important approach to delay disease progression and enhance patient survival (3).

The combination of ADT with ARSIs medications or docetaxel chemotherapy has demonstrated efficacy in prolonging the time to disease progression and enhancing overall survival (OS) in patients diagnosed with mHSPC (4–6). Furthermore, in the comparison of docetaxel and ARSI medications for the treatment of mHSPC in conjunction with androgen deprivation therapy (ADT), no statistically significant differences were observed in terms of OS and medication toxicity (7). Nevertheless, it is important to note that differences in treatment modalities and individual patient characteristics (including factors such as the presence of myelosuppression risk in patients, personal selection preferences, and toxicity profiles) for intravenous administration make the clinical choice of docetaxel somewhat limited (8). Two recent randomized controlled trials have shown that the use of triple therapy (docetaxel + ARSIs + ADT) significantly improves overall survival in patients with mHSPC when compared to docetaxel combined with ADT (9, 10). However, triple therapy is not currently used in clinical practice to treat the full spectrum of mHSPC patients due to insufficient evidence from clinical trials and controversy over therapeutic goals (11). Instead, contemporary mHSPC treatment strategies rely on doublet therapy using ARSIs or chemotherapeutic agents in combination with ADT treatment. Triple therapy is only employed to improve prognosis in patients with (high volume) mHSPC (12).

Considering the limitations of docetaxel, the adoption of dual therapy combining ARSIs medications and ADT undoubtedly represents a more favorable therapeutic strategy for managing mHSPC. However, it is worth noting that current clinical studies primarily focus on comparing the efficacy of docetaxel and ARSIs in cross-sectional studies. There remains a research gap concerning the relative efficacy of different ARSIs pharmaceuticals and safety of the four drugs in patients with mHSPC. Hence, through the collection of information and follow-up data from a cohort of mHSPC patients undergoing treatment with enzalutamide, apalutamide, abiraterone acetate, and bicalutamide in a real-world clinical setting, our study aims to comprehensively compare and analyze the treatment profiles of patients receiving these various medications. Specifically, the study will evaluate parameters including pre-treatment PSA response, long-term imaging changes, disease progression status, and drug-related adverse events, in order to assess and discern differences in efficacy and safety among the four drugs in mHSPC patients.





Patients and methods




Data collection

Eighty-two patients diagnosed with mHSPC at the Second Hospital of Lanzhou University between 2018 and 2023 were retrospectively included in this study. These included 18 patients treated with abiraterone acetate (1000 mg per day) combined with prednisone (10 mg per day), 21 patients treated with enzalutamide (160 mg per day), 20 patients treated with apalutamide (240 mg per day), and 23 patients treated with bicalutamide (50 mg per day). All patients were treated with ADT (including LHRH agonists or orchiectomy). Patients who received other treatment modalities (including docetaxel combination) during the treatment period were excluded.

PSA levels, PSA response rates at 3, 6, and 12 months after the first dose of the medicine, PSA decline to nadir (nPSA), and time to PSA nadir (TTN) were recorded. Data were also collected on adverse events, PSA progression-free survival (PSA-PFS), radiographic progression-free survival (rPFS), CRPC progression-free survival (CRPC-PFS), and overall survival (OS) of patients in the four different subgroups. Computed tomography scans were used to assess visceral and lymph node metastases, whole-body Bone Scan were used to assess bone metastases, and pathological findings from puncture biopsies and imaging data were used to confirm the patient’s diagnosis. Adverse events were classified according to the International Cancer Centre Common Terminology for Adverse Events version 5.10 (CTCAE).

This study was approved by the Ethics Committee of the Second Hospital of Lanzhou University (Project No.2022A-101). According to the Helsinki Declaration of Principles, given the retrospective study design, informed consent was not required for this study.





Assessment and follow-up

The primary endpoint was PSA-PFS, with time to PSA progression defined as the time from first dose to PSA progression according to Prostate Cancer Clinical Trials Working Group (PCWG2) criteria (13). Secondary endpoints were OS, rPFS, CRPC-PFS, nPSA, TTN, rate of PSA90 at 3 months post-dose and PSA levels at 3, 6, and 12months post-dose. OS was defined as the time from the first dose to death from any cause, and rPFS was defined as the time from the first dose to the first radiographic new lesion or confirmatory bone scan if bone metastases were detected. CRPC-PFS was defined as the time from the first dose to radiographic disease progression, PSA progression according to PCWG2 criteria, or symptomatic skeletal event, whichever occurred first. TTN is the time taken for PSA to fall to its nadir after treatment and nPSA is defined as the PSA level at the nadir of PSA after treatment. PSA90 is defined as a 90% reduction in PSA relative to baseline at 3 months after treatment. We will report PSA levels at the important time points of 3, 6, and 12 months after medications treatment.





Statistical analysis

Differences in PSA-PFS, rPFS, CRPC-PFS, and OS were evaluated using the Kaplan-Meier method and the logrank test, and comparisons of efficacy were made between groups. Hazard ratio (HR) calculations were performed using the COX risk model, and univariate analyses were followed by COX multivariate analyses to analyze relevant indicators affecting patient prognosis. In addition, we will analyze the effect of nPSA and TTN on the prognosis of patients in each group using the chi-squared test and COX risk model. IBM SPSS Statistics version 26 (IBM Corp.) was used for statistical analysis. The significance level was set at p<0.05.





Sample size calculation

This study employs a survival analysis design to investigate the impact of four drugs on the overall survival (OS) prognosis of patients with metastatic prostate cancer, using Cox regression analysis. The main evaluation indexes for observation were different drug treatment groupings. The results of the preexperiment showed that, compared to the bicalutamide group, the average HR of the remaining three drug groups was 0.632 times. Using PASS 15 software, the required number of cases was calculated to be 99. Taking into account the loss of visits and refusal of visits in 10% of cases, the final number was calculated to be at least 110.






Result




The patient baseline data

Apart from age and visceral metastases, there were no significant differences in other baseline characteristics between the four groups, with the majority of patients having a PSA greater than 100 ng/ml at initial diagnosis and more than 75% of patients having a Gleason score of 8 or greater. The age of the patients clustered around 70 years, with patients in the bicalutamide group being older than the other three groups (Table 1, 71.3 vs. 68.28 vs. 67.33 vs. 70.16, P=0.019). According to the CHAARTED criteria (14), approximately 56% of patients had high-volume disease. In terms of visceral metastases, patients in the enzalutamide and apalutamide treated groups were significantly better off than those in the other two groups (p=0.013). In addition, according to the LATITUDE risk criteria (15), about 58%t of patients had high-risk diseases, which was essentially similar in the four groups. (PSA levels less than 0.06 ng/ml were recorded as 0.06 ng/ml and greater than 100 ng/ml as 100 ng/ml).


Table 1 | Clinical baseline characteristics.







Survival outcome

Patients were enrolled and followed from January 2018 to September 2023, a total of 42.68% (35/82) of patients had PSA progression, 28.04% (23/82) had imaging progression, 42.68% (35/82) had castration resistance and 41.46% (34/82) had died (Table 2). There were significant differences between the four groups in terms of PSA-PFS (66.7% vs 71.4% vs 80.0% vs 17.4%, p=0.001), rPFS (66.7% vs 81.0% vs 90.0% vs 52.2%, p=0.015), CRPC-PFS (50.0% vs 76.2% vs 85.0% vs 21.7%, p=0.039) and OS (44.4% vs 81% vs 85% vs 26.1%, p=0.039) (Table 3 and Table 6 appendix). Compared with bicalutamide, enzalutamide and apalutamide significantly prolonged PSA-PFS in patients (HR 2.244, 95% CI 1.366-3.685, p=0.001; HR 5.071, 95% CI 1.71115.032, p=0.003), while abiraterone had no significant advantage in prolonging patients’ PSA-PFS compared with the remaining three groups. There was a significant benefit of enzalutamide (HR 2.131; 95% CI 1.295-3.506; P=0.003) and apalutamide (HR 6.724; 95% CI 1.976-22.878; P=0.002) in prolonging CRPC-PFS in patients compared with bicalutamide, whereas there was no significant difference between abiraterone and bicalutamide.


Table 2 | Survival outcome.




Table 3 | COX analysis.



Compared with bicalutamide, enzalutamide significantly prolonged patients’ rPFS (HR 2.539, 95% CI 1.1815.461, P= 0.007), and there was no significant difference in rPFS between the remaining three treatment groups. Upon analysis of the survival outcomes of the patients, it was discovered that enzalutamide significantly prolonged patient OS compared with bicalutamide (HR 2.06; 95% CI 1.183-3.585; P=0.005) (Figure 1). Furthermore, there was no notable distinction between the two remaining medications. The results of the COX multifactorial analysis showed that different mHSPC medications were the main factors influencing patients’ delayed disease progression (PSA-PFS: HR:1.107, 95% CI 0.712-1.724; P=0.041; rPFS: HR 0.469; 95% CI: 0.218-1.009; P=0.043) and OS (HR:0.541, 95% CI 0.329-.089; P=0.016).




Figure 1 | Survival curve.







PSA kinetics

PSA levels did not show significant differences among the four groups at baseline (Table 1). After three months of treatment, 90.24% (74/82) of patients registered a 90% decrease in PSA, with enzalutamide proving to be significantly more effective than bicalutamide (100% vs. 73.9%, P=0.003) (Table 4 and Table 7 appendix). The remaining two treatment groups showed no significant difference. At 3 months after dosage, 43.9% of patients attained a deep PSA response (≤0.2ng/ml). Enzalutamide and apalutamide were found to be significantly more effective than bicalutamide (61.90% vs. 21.73%, p=0.007; 70.00% vs. 21.73%, p=0.005), whereas there was no statistically significant difference between abiraterone and the other three treatment groups, and this result was also observed at 6 months after dosage. After 12 months of receiving the dose (Figure 2), a larger percentage of patients attained deep PSA remission with abiraterone acetate, enzalutamide, and apalutamide as opposed to bicalutamide (34.8% vs 66.7% vs 76.2% vs 80.0%, p=0.007).




Figure 2 | PSA response rate at 12 months after receiving the dose.




Table 4 | PSA changes after drug administration.



In addition, enzalutamide and apalutamide had significantly shorter TTN than bicalutamide (6 months vs 5 months vs 5.5 months vs 9 months), although the difference was not statistically significant. Furthermore, there was a notable difference in nPSA concentrations within the four drug categories (0.035 vs. 0.006 vs. 0.012 vs. 0.274).

This indicates that enzalutamide and apalutamide have lower nPSA levels in contrast to bicalutamide (0.006 vs. 0.274, p=0.001; 0.012 vs. 0.274, p=0.006).





Association between PSA deep response and outcomes

In our investigation, we observed significant benefits when the level of nPSA reached 0.2ng/ml or lower following medical therapy: significant improvement in PSA-PFS (HR: 10.783; 95%CI: 4.984-23. 329; a significant increase in overall survival (HR: 2.207; 95% CI: 1.115 - 4.365; p = 0.023), rPFS and CRPC-PFS (HR: 2.455; 95% CI: 1.036 - 5.82; p = 0.041, HR: 0.891; 95% CI: 0.813 - 0.977; p = 0.014) (Table 3 appendix). Patients who attained PSA90 three months after the dose were significantly effective in extending PSA-PFS (HR: 2.395; 95% CI: 0.991-5.788; p=0.048) and r PFS (HR:5.775; 95% CI: 2.155-15.456; p=0.0001). At 3 months post-dose, patients who achieved a deep response in PSA also had a significant benefit in PSA-PFS (HR: 3.145, 95% CI: 1.474-6.71, p=0.003) and CRPC-PFS (HR: 3.149, 95% CI: 11.373-7.223, p=0.007). Patients who maintained a PSA level of <0.2ng/ml at 6 months post-dose demonstrated considerable benefits regarding prolonged OS (HR: 2.12; 95% CI: 2.47-12.149; p=0.0001), PSAPFS (HR: 1.83; 95% CI: 0.973-3.44; p=0.061), and r PFS (HR: 19.266; 95% CI: 4.476-82.929; p=0.0001). Patients who maintained PSA levels of ≤0.2ng/ml for 12 months after treatment demonstrated a substantial improvement in OS (HR: 19.886; 95%CI: 1.074-4.188; p=0.03), PSA-PFS (HR: 19. 701; p=0.0001), r-PFS (HR: 3.194; 95%CI:1.318-7.743; p=0.01) and CRPC-PFS (HR: 13.337; 95%CI: 5.714-31.134; p=0.0001).





Adverse events

Upon recording adverse events during treatment (Table 5), it was found that there was no significant difference in the occurrence of overall adverse events among the four medicines (Grade I to II: 89.1% vs. 85.8% vs. 75.0% 91.3%; Grade III to IV: 38.9% vs. 38.1% vs. 35.5% vs. 39.1%). Bicalutamide heightened the risk of gynecomastia significantly more than the other three medication groups (17.4% vs. 5.0% vs. 4.8% vs. 11.1%) and induced a greater likelihood of rash (30.4%), hot flushes (47.8%) and weight loss (21.7%) than the other three groups. All four drug groups caused fatigue in patients to some extent. Abiraterone and enzalutamide had the highest incidence of fatigue (44.4% vs 42.9% vs 30.1% vs 26.1%). Abiraterone caused a greater number of adverse reactions than the other three treatment groups, mainly gastrointestinal, including nausea (22.2%), vomiting (33.3%), anorexia (44.4%), and pain, mainly arthralgia (22.2%) and bone pain (33.3%). Furthermore, it should be mentioned that enzalutamide was more likely to cause hypertension (28.6%) than the other three groups. The incidence of adverse events was slightly lower in the apalutamide group than in the other treatment groups.


Table 5 | Adverse events.








Discussion

To our knowledge, this is the first study to compare the efficacy of multiple ARSIs used to treat patients with mHSPC. The purpose of this study was to address the current knowledge gap by analyzing the effectiveness variations of ARSIs, including abiraterone acetate, enzalutamide, apalutamide, and bicalutamide, in combination with ADT treatment for patients with mHSPC in an actual clinical setting to provide direct evidence-based support for the clinical use of these drugs.

Enzalutamide and apalutamide significantly slowed disease progression and prolonged survival in patients compared with bicalutamide in this real-world study. Significant association between OS and disease progression has been observed in prostate cancer patients with metastatic hormone-sensitive prostate cancer (mHSPC). The meta-analysis results demonstrated that effective prolongation of metastasis-free survival and time free of disease progression increased OS in patients with limited prostate cancer and those with mHSPC and non-metastatic desmoplastic resistant prostate cancer (nmCRPC) (16–18). Furthermore, Martini et al. conducted a supplementary analysis utilizing outcome data from the CHAARTED trial, which demonstrated that progression within 6 months of dosing had a noteworthy impact on patients’ overall survival (19).Therefore although our trial has not yet reached the median OS for apalutamide, analysis of the early progression-free survival data indicates that apalutamide significantly prolongs OS in mHSPC patients compared with bicalutamide.

In this study, abiraterone demonstrated no superiority in impeding the progression of the disease in comparison to alternative medication. Ueda and colleagues analyzed the factors affecting the prognosis of mHSPC patients treated with abiraterone and found that there was no significant difference between the effects of abiraterone and bicalutamide on the OS of patients with mHSPC overall, but that abiraterone significantly prolonged the OS of patients compared with bicalutamide in those with a Gleason major tissue score of < 5 (p = 0.0192) (20). In addition to the patient’s pathological characteristics having an impact on the drug’s effectiveness, variances in pharmacological action could also play a part in the difference in effectiveness between abiraterone and the other medications. Abiraterone inhibits the development and progression of PCa by irreversibly inhibiting CYP17A1 of the cytochrome P450 family, blocking androgen production (4). As inhibitors of the androgen receptor, enzalutamide and apalutamide possess the ability to bind specifically to the androgen receptor. This action prevents translocation, DNA binding androgen receptor-mediated transcription, resulting in the effective inhibition of prostate cancer cell proliferation. Enzalutamide and apalutamide demonstrate stronger receptor binding than bicalutamide and effectively suppress certain effects of activation (21).

In addition, abiraterone is often given with glucocorticoids, which significantly increases the likelihood of adverse gastrointestinal reactions in patients. As a result, many patients taking abiraterone to alleviate gastrointestinal symptoms also take proton pump inhibitors (PPIs) as an adjunct therapy. Studies have shown that PPIs have tumorigenic activity in prostate cancer cells and can stimulate the proliferation of hormone-sensitive cells. This may reduce the anti-tumor effect of abiraterone. Abiraterone is often used in combination with glucocorticoids, which significantly increases the likelihood of upper gastrointestinal side effects. As a result, many patients treated with abiraterone also use proton pump inhibitors (PPIs) as adjunctive therapy to relieve GI symptoms. However, studies have shown that PPIs have tumour-promoting activity in prostate cancer cells and can promote the proliferation of hormone-sensitive prostate cancer cells (22). A re-analysis of several large clinical trials found that the use of PPIs significantly reduced the therapeutic efficacy of abiraterone in patients with mHSPC (23). In an additional context, the use of glucocorticoids has the potential to alter the composition of the patient’s gut flora and microenvironment, which may also reduce the anti-tumour efficacy of abiraterone (24).

In light of the aforementioned reasons, we postulate that various factors may influence the therapeutic efficacy of abiraterone, resulting in its slightly inferior ability to delay disease progression compared to apalutamide and enzalutamide. This conclusion is corroborated by the results of a meta-analysis. The findings of the article suggest that the three novel endocrine agents (abiraterone, enzalutamide, and apalutamide) offer greater advantages in the treatment of mHSPC compared to other therapeutic approaches. Furthermore, apalutamide exhibits the most optimal efficacy, while enzalutamide is most effective in mHSPC patients with a low tumor burden. The therapeutic benefits of abiraterone are slightly inferior to those of the aforementioned drugs (25).

Changes in PSA levels are typically strongly linked to the prognosis of patients (26). Following a comparative analysis of PSA changes induced by four medicines, we found that enzalutamide, apalutamide, and abiraterone acetate had a significant advantage over bicalutamide in inducing deep PSA response (PSA ≤ 0.2 ng/ml) and that the effects of enzalutamide and apalutamide were faster. At 3 months after the first dose, we observed that a significantly higher proportion of patients taking enzalutamide and apalutamide achieved deep PSA remission (PSA ≤ 0.2 ng/ml) than those in the bicalutamide group (p=0.007, p=0.008). This result was observed equally at 6 and 12months postdose. Lowentritt and co-authors found that patients in the apalutamide group had a shorter median time to achieve deep PSA90 remission compared with abiraterone (3.5 months vs NR), and a greater number of patients achieved deep PSA response (27). In addition, we found that patients in the enzalutamide and apalutamide groups had a significantly higher proportion of nPSA in deep response than those in the bicalutamide group (85.7% vs. 47.80%, p=0.007; 85.0% vs. 47.80%, p=0.008) and a shorter TTN (5 months vs. 5.5 months vs. 9 months), while abiraterone acetate did not show a statistically significant difference. Results from a recent study showed that enzalutamide significantly increased PSA response rates in black patients compared with bicalutamide. In black patients, the PSA response rate after 7 months of treatment was significantly better in patients taking enzalutamide than in those taking bicalutamide (93% vs. 42%, P = 0.009). Enzalutamide had a significantly better PSA response rate than bicalutamide at 12 months (84% vs 34%) in the overall population (28).

Trial results have indicated that achieving deep nPSA remission (nPSA ≤ 0.2 ng/ml) and a longer TTN can be advantageous in terms of prolonging patient survival and delaying disease progression. The study revealed that both nPSA and TTN were significant prognostic factors for the progression to CRPC in patients with mHSPC. Furthermore, patients with nPSA levels of ≤ 0.2 ng/ml and TTN ≥ 9 months significantly delayed disease progression and prolonged OS (29, 30). However, there is no conclusive evidence to determine whether these two measures significantly improve or worsen patient outcomes, and their specific impact on patient prognosis remains unknown. In our trial, patients with nPSA≤ 0.2 ng/ml had better survival and disease progression (including PSA-PFS, rPFS, and CRPC-PFS) than those who did not, despite differences in the medicines used. Contrary to previous trials, the prognostic impact of TTN differed, whereby patients administered enzalutamide and apalutamide had a significantly shorter TTN compared with patients administered bicalutamide (5 months vs. 5.5 months vs. 9 months). It is hypothesized that this phenomenon may be attributable to previous trials neglecting to consider variances in patient medication preferences when seeking to lower PSA levels. Results from the TITAN trial show that patients with mHSPC treated with ADT alone achieved median nPSA levels of greater than 0.2 ng/mL, while patients in the apalutamide plus ADT group achieved nPSA levels of less than 0.02 ng/mL. In addition, the additional apalutamide to ADT prolonged patients’ TTN from 5 months to 6 months (5). Taking the above evidence together, we conclude that lower nPSA levels are more important for the prognostic impact on patients, and that achieving deep response with nPSA (PSA ≤ 0.02 ng/mL) is beneficial for delaying disease progression.

In recording adverse events caused by the four drugs during treatment, it was found that the incidence of adverse events caused by the four drugs was not significantly different overall and only for single adverse events. The results of a meta-analysis showed that among second-generation ARSIs, enzalutamide was associated with a significantly higher risk of increased blood pressure (SUCRA 0%) and headache (SUCRA 3%) in patients with mHSPC (31). Additionally, Zhang X and colleagues discovered that second-generation ARSIs were more effective than bicalutamide in prolonging both patient’s survival and disease progression, without a notable increase in the occurrence of adverse events (32). This aligns with our own findings in reaching these conclusions.

There are some limitations in this study. Firstly, due to the short time that Darolutamide has been available in China, the data were not strong enough to be included in the study for analysis. Secondly, bicalutamide combined with androgen deprivation therapy (ADT) is not currently employed as the first-line strategy for the treatment of mHSPC, but given the limited healthcare resources in certain regions, this combination therapy is still widely used and its clinical data are of some importance. Therefore, we opted to consider them for the investigation and utilize them as a control group for the experiment. Finally, the limited number of patients precluded the analysis of different subgroups and the exploration of specific discrepancies in the effectiveness of various medicines in different groups of patients. Despite the limitations of this study, we maintain that the trial results could substantially contribute to filling the present gap in knowledge regarding the efficacy and safety of various ARSIs in managing mHSPC patients.

This will provide a more reliable theoretical basis for the selection and use of medicines in patients with mHSPC.





Conclusion

Abiraterone, enzalutamide, and apalutamide were found to significantly reduce and stabilize PSA levels in mHSPC patients more quickly and thoroughly than bicalutamide. Furthermore, enzalutamide and apalutamide were found to significantly prolong survival and delay disease progression in mHSPC patients compared with bicalutamide. It should be noted that abiraterone did not demonstrate a significant advantage in delaying disease compared with enzalutamide and apalutamide. After conducting drug toxicity analyses, it was determined that there were no significant differences among the four drugs.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Ethics Committee of the Second Hospital of Lanzhou University. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin because informed consent is not required for retrospective data collection. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

YL: Writing – review & editing, Writing – original draft, Visualization, Investigation, Conceptualization. JJ: Writing – review & editing, Validation, Supervision, Software, Methodology, Data curation. GY: Writing – review & editing, Project administration, Methodology, Formal analysis. ZW: Writing – review & editing. YW: Data curation, Writing – original draft. JW: Formal analysis, Writing – review & editing. ZZ: Data curation, Writing – original draft. LY: Supervision, Writing – review & editing. QZ: Resources, Supervision, Writing – review & editing. LJ: Data curation, Formal analysis, Writing – original draft. HD: Methodology, Writing – review & editing. YZ: Data curation, Writing – review & editing. ZD: Supervision, Writing – review & editing. JT: Project administration, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by the National Natural Science Foundation of China (Grant No.051180006) and Natural Science Foundation of GANSU Province, China (Grant No. 22JR5RA980).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1324181/full#supplementary-material




References

1. Patrikidou, A, Loriot, Y, Eymard, JC, Albiges, L, Massard, C, Ileana, E, et al. Who dies from prostate cancer? Prostate Cancer Prostatic Dis. (2014) 17:348–52. doi: 10.1038/pcan.2014.35

2. Saad, F, and Fizazi, K. Androgen deprivation therapy and secondary hormon therapy in the management of hormone-sensitive and castration-resistant prostate cancer. Urology. (2015) 86:852–61. doi: 10.1016/j.urology.2015.07.034

3. Gillessen, S, Bossi, A, Davis, ID, de Bono, J, Fizazi, K, James, ND, et al. Management of patients with advanced prostate cancer. Part I: intermediate-/high-risk and locally advanced disease, biochemical relapse, and side effects of hormonal treatment: report of the advanced prostate cancer consensus conference 2022. Eur Urol. (2023) 83:267–93. doi: 10.1016/j.eururo.2022.11.002

4. Chi, KN, Protheroe, A, Rodríguez-Antolín, A, Facchini, G, Suttman, H, Matsubara, N, et al. Patient-reported outcomes following abiraterone acetate plus prednisone added to androgen deprivation therapy in patients with newly diagnosed metastatic castration-naive prostate cancer (LATITUDE): an international, randomised phase 3 trial. Lancet Oncol. (2018) 19:194–206. doi: 10.1016/S1470-2045(17)30911-7

5. Chowdhury, S, Bjartell, A, Agarwal, N, Chung, BH, Given, RW, Pereira de Santana Gomes, AJ, et al. Deep, rapid, and durable prostate-specific antigen decline with apalutamide plus androgen deprivation therapy is associated with longer survival and improved clinical outcomes in TITAN patients with metastatic castrationsensitive prostate cancer. Ann Oncol. (2023) 34:477–85. doi: 10.1016/j.annonc.2023.02.009

6. Siemens, DR, Klotz, L, Heidenreich, A, Chowdhury, S, Villers, A, Baron, B, et al. Efficacy and safety of enzalutamide vs bicalutamide in younger and older patients with metastatic castration resistant prostate cancer in the TERRAIN trial. J Urol. (2018) 199:147–54. doi: 10.1016/j.juro.2017.08.080

7. Marchioni, M, Di Nicola, M, Primiceri, G, Novara, G, Castellan, P, Paul, AK, et al. New antiandrogen compounds compared to docetaxel for metastatic hormone sensitive prostate cancer: results from a network metaAnalysis. J Urol. (2020) 203:751–9. doi: 10.1097/JU.0000000000000636

8. Mottet, N, De Santis, M, Briers, E, Bourke, L, Gillessen, S, Grummet, JP, et al. Updated guidelines for metastatic hormone-sensitive prostate cancer: abiraterone acetate combined with castration is another standard. Eur Urol. (2018) 73:316–21. doi: 10.1016/j.eururo.2017.09.029

9. Fizazi, K, Foulon, S, Carles, J, Roubaud, G, McDermott, R, Fléchon, A, et al. Abiraterone plus prednisone added to androgen deprivation therapy and docetaxel in de novo metastatic castration-sensitive prostate cancer (PEACE-1): a multicentre, open-label, randomised, phase 3 study with a 2 × 2 factorial design. Lancet. (2022) 399:1695–707. doi: 10.1016/S0140-6736(22)00367-1

10. Smith, MR, Hussain, M, Saad, F, Fizazi, K, Sternberg, CN, Crawford, ED, et al. Darolutamide and survival in metastatic, hormoneSensitive prostate cancer. N Engl J Med. (2022) 386:1132–42. doi: 10.1056/NEJMoa2119115

11. Sweeney, CJ, Martin, AJ, Stockler, MR, Begbie, S, Chi, KN, Chowdhury, S, et al. Overall survival of men with metachronous metastatic hormone-sensitive prostate cancer treated with enzalutamide and androgen deprivation therapy. Eur Urol. (2021) 80:275–9. doi: 10.1016/j.eururo.2021.05.016

12. Hoeh, B, Garcia, CC, Wenzel, M, Tian, Z, Tilki, D, Steuber, T, et al. Triplet or doublet therapy in metastatic hormone-sensitive prostate cancer: updated network meta-analysis stratified by disease volume. Eur Urol Focus. (2023) 9:838–42. doi: 10.1016/j.euf.2023.03.024

13. Scher, HI, Halabi, S, Tannock, I, Morris, M, Sternberg, CN, Carducci, MA, et al. Design and end points of clinical trials for patients with progressive prostate cancer and castrate levels of testosterone: recommendations of the Prostate Cancer Clinical Trials Working Group. J Clin Oncol. (2008) 26:1148–59. doi: 10.1200/JCO.2007.12.4487

14. Kyriakopoulos, CE, Chen, YH, Carducci, MA, et al. Chemohormonal therapy in metastatic hormone-sensitive prostate cancer: long-term survival analysis of the randomized phase III E3805 CHAARTED trial. J Clin Oncol. (2018) 36:1080–7. doi: 10.1200/JCO.2017.75.3657

15. Fizazi, K, Tran, N, Fein, L, et al. Abiraterone acetate plus prednisone in patients with newly diagnosed high-risk metastatic castration-sensitive prostate cancer (LATITUDE): final overall survival analysis of a randomised, double-blind, phase 3 trial. Lancet Oncol. (2019) 20:686–700. doi: 10.1016/S1470-2045(19)30082-8

16. Xie, W, Regan, MM, Buyse, M, Halabi, S, Kantoff, PW, Sartor, O, et al. Metastasis-free survival is a strong surrogate of overall survival in localized prostate cancer. J Clin Oncol. (2017) 35:3097–104. doi: 10.1200/JCO.2017.73.9987

17. Chen, W, Li, L, Ji, S, Song, X, Lu, W, and Zhou, T. Evaluation of potential surrogate endpoints for prediction of overall survival in patients with castration-resistant prostate cancer: trial-level meta-analysis. Eur J Clin Pharmacol. (2019) 75:1521–32. doi: 10.1007/s00228-019-02736-8

18. Smith, MR, Mehra, M, Nair, S, Lawson, J, and Small, EJ. Relationship between metastasis-free survival and overall survival in patients with nonmetastatic castration-resistant prostate cancer. Clin Genitourin Cancer. (2020) 18:e180–9. doi: 10.1016/j.clgc.2019.10.030

19. Martini, A, Pfail, J, Montorsi, F, Galsky, MD, and Oh, WK. Surrogate endpoints for overall survival for patients with metastatic hormone-sensitive prostate cancer in the CHAARTED trial. Prostate Cancer Prostatic Dis. (2020) 23:638–45. doi: 10.1038/s41391-020-0231-5

20. Ueda, T, Fujita, K, Nishimoto, M, Shiraishi, T, Miyashita, M, Kayukawa, N, et al. Predictive factors for the efficacy of abiraterone acetate therapy in high-risk metastatic hormone-sensitive prostate cancer patients. World J Urol. (2022) 40:2939–46. doi: 10.1007/s00345-022-04200-2

21. Tran, C, Ouk, S, Clegg, NJ, Chen, Y, Watson, PA, Arora, V, et al. Development of a second-generation antiandrogen for treatment of advanced prostate cancer. Science. (2009) 324:787–90. doi: 10.1126/science.1168175

22. Gesmundo, I, Di Blasio, L, Banfi, D, Villanova, T, Fanciulli, A, Favaro, E, et al. Proton pump inhibitors promote the growth of androgen-sensitive prostate cancer cells through ErbB2, ERK1/2, PI3K/Akt, GSK-3β signaling and inhibition of cellular prostatic acid phosphatase. Cancer Lett. (2019) 449:252–62. doi: 10.1016/j.canlet.2019.02.028

23. Fukuokaya, W, Mori, K, Yanagisawa, T, Akazawa, K, Shimomura, T, and Kimura, T. Association between concomitant proton pump inhibitor use and survival of patients with metastatic prostate cancer receiving abiraterone acetate: a post-hoc analysis of pooled data from three randomized controlled trials. Prostate Cancer Prostatic Dis. (2023). doi: 10.1038/s41391-023-00695-x

24. Wu, T, Yang, L, Jiang, J, Ni, Y, Zhu, J, Zheng, X, et al. Chronic glucocorticoid treatment induced circadian clock disorder leads to lipid metabolism and gut microbiota alterations in rats. Life Sci. (2018) 192:173–82. doi: 10.1016/j.lfs.2017.11.049

25. Mori, K, Mostafaei, H, Sari Motlagh, R, Pradere, B, Quhal, F, Laukhtina, E, et al. Systemic therapies for metastatic hormone-sensitive prostate cancer: network meta-analysis. BJU Int. (2022) 129:423–33. doi: 10.1111/bju.15507

26. Hussain, M, Tangen, CM, Higano, C, Schelhammer, PF, Faulkner, J, Crawford, ED, et al. Absolute prostate-specific antigen value after androgen deprivation is a strong independent predictor of survival in new metastatic prostate cancer: data from Southwest Oncology Group Trial 9346 (INT-0162). J Clin Oncol. (2006) 24:3984–90. doi: 10.1200/JCO.2006.06.4246

27. Lowentritt, B, Pilon, D, Waters, D, Rossi, C, Muser, E, Kurteva, S, et al. Comparison of prostate-specific antigen response in patients with metastatic castration-sensitive prostate cancer initiated on apalutamide or abiraterone acetate: A retrospective cohort study. Urol Oncol. (2023) 41:252.e19–252.e27. doi: 10.1016/j.eurlonc.2023.03.013

28. Vaishampayan, UN, Heilbrun, LK, Monk, P 3rd, Tejwani, S, Sonpavde, G, Hwang, C, et al. Clinical efficacy of enzalutamide vs bicalutamide combined with androgen deprivation therapy in men with metastatic hormone-sensitive prostate cancer: A randomized clinical trial. JAMA Netw Open. (2021) 4:e2034633. doi: 10.1001/jamanetworkopen.2020.34633

29. Lin, TT, Chen, YH, Wu, YP, Chen, SZ, Li, XD, Lin, YZ, et al. Risk factors for progression to castration-resistant prostate cancer in metastatic prostate cancer patients. J Cancer. (2019) 10:5608–13. doi: 10.7150/jca.30731

30. Hu, M, Mao, Y, Guan, C, Tang, Z, Bao, Z, Li, Y, et al. Dynamic changes in PSA levels predict prognostic outcomes in prostate cancer patients undergoing androgen -deprivation therapy: A multicenter retrospective analysis. Front Oncol. (2023) 13:1047388. doi: 10.3389/fonc.2023.1047388

31. Cao, B, Kim, M, Reizine, NM, and Moreira, DM. Adverse events and androgen receptor signaling inhibitors in the treatment of prostate cancer: A systematic review and multivariate network meta-analysis. Eur Urol Oncol. (2023) 6:237–50. doi: 10.1016/j.euo.2023.01.001

32. Zhang, X, Zhang, G, Wang, J, and Bi, J. The efficacy and adverse events of conventional and second-generation androgen receptor inhibitors for castration-resistant prostate cancer: A network meta-analysis. Front Endocrinol (Lausanne). (2023) 14:1131033. doi: 10.3389/fendo.2023.1131033




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Lu, Jiang, Yang, Ding, Zheng, Ji, Wang, Dong, Zhai, Tian, Zhang, Wang, Yang and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Comparative effectiveness of multiple androgen receptor signaling inhibitor medicines with androgen deprivation therapy for metastatic hormone-sensitive prostate cancer: a study in the real world

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Patients and methods

        

          		

            Data collection

          



          		

            Assessment and follow-up

          



          		

            Statistical analysis

          



          		

            Sample size calculation

          



        



        



        		

          Result

        

          		

            The patient baseline data

          



          		

            Survival outcome

          



          		

            PSA kinetics

          



          		

            Association between PSA deep response and outcomes

          



          		

            Adverse events

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
ABI (n=18)

events media
(n%) time (months)
PSA-PFS NR
yes | 12(66.67)
no 6(33.33)
rPFS NR
yes 12 (66.67)
no 6(33.33)
08 33 (23.7-42.3)
yes 8 (44.40)
no 10 (65.60)
CRPC-PFS 24 (18.27-29.73)
yes 9 (50.00) ‘
no 9 (50.00)

Bold values represent statistically significant p-values.

ENZ (n=21)
events media
(n%) time (months)

NR
15 (71.40)
6 (28.60)

NR
17 (81.00)
4 (19.00)

NR

17 (81)

4 (19.00)

NR
16 (76.20)
5(23.80)

NR means survival time not reaching median survival time.

APA (n=20)
events media
(n%) time (months)
NR
6 (80.00)
4 (20.00)
NR
18 (90.00)
2 (10.00)
NR
17 (85.00)
3 (15.00)
NR
17 (85.00)
3 (15.00)

Bica (n=23)
events media
(n%) time (months)

12,0 (8.08-15.92)
4(17.40)
19 (82.60)
NR
12 (52.20)
11 (47.80)
27 (21.10-32.9)
6(26.10)
17 (73.90)
18.00 (12.37-23,64)
5 (21.70)

18 (78.30)

0.001

0.015

0.039

0.001





OEBPS/Images/table4.jpg
PSA decline at landmark 3 months, PSA decline90%

yes 17 (94.4)
no 1(5.6)
PSA decline at landmark 3 months, PSA <0.2ng/ml
yes 4(22)
no 14 (87.8)
PSA decline at landmark 6 months, PSA <0.2ng/ml
yes 12 (66.7)
no 6(33.3)
PSA decline at landmark 12 months, PSA <0.2ng/ml
yes 10 (66.7)
no 8(33.3)
nPSA <0.2ng/ml
yes 11 (61.10)
no 7 (38.90)
nPSA (media,ng/ml)
0.035
TTN (media time,months)

6

Bold values represent statistically significant p-values.

21 (100.0)

0(0.0)

13 (61.9)

8(38.1)

16 (76.2)

5(23.8)

16 (76.2)

5(23.8)

18 (85.70)

3 (14.30)

0.006

19 (95.0)

1(5.0)

14 (70.0)

6 (30.0)

16 (80.0)

4 (20.0)

16 (80.0)

4(20.0)

7 (85.00)

3 (15.00)

0.012

55

17 (73.9)

6 (26.1)

5(21.7)

18 (78.3)

7 (30.4)

16 (69.4)

8(34.8)

15 (65.20)

11 (47.80)

12 (52.20)

0.274

0.018

0.008

0.002

0.007

0.014

0.001

0471





OEBPS/Images/table3.jpg
Multifactor analysis

PSA-PFS rPFS CRPC-PF
Pvalue HR 95%Cl Pvalue HR 95%Cl Pvalue HR 95%Cl 95%Cl
Group 0.041 0.041 1.107 | 0.712- 0.043 0.469 0.218- 0.063 1115 0.685- 0.016 0.541 0.329-
1.724 1.009 1.814 0.89
PSA 0.791 0.791 0.998 | 0.983- 0.08 1.031 0.996- 0.18 1.012 | 0.994-1.03 0.123 1.014 0.996-
1.013 1.067 1031
Gleason 0.882 0.882 1.089 | 0.351- 0.061 0.103 0.009- 0.421 0.625  0.199- 0.007 0.163 0.043-
3.384 1113 1.965 0.611
Disease 0.718 1.265 0.352- 0.862 1.201 0.153- 0.222 0.432 0.113- 0.135 0.344 0.085-
risk 0.718 4.545 9.409 1.659 1.390
Tumor 0.831 0.878 | 0.266- 0.586 1.631 0.281- 0.143 2499 | 0.734- 0.583 1.43 0.398-
volume 0.831 2.901 9.467 8.509 5.139

Systemic metastases

Lymphaticnode 0.72 0.839 | 0.321- 0.212 233 0.617- 0.379 0.627 | 0.222- 0.334 1.568 0.63-
2.192 8.799 1773 3.902
Visceral 0.015 8.505 1.518- 0.966 7.895 1.628- 0.074 3964  0.877- 0.235 2.241 0.591-
47.642 41.452 17.93 8.494
Bone 0.634 0.687 | 0.147- 0.22 0.266 0.032- 0.48 0567  0.117- 0.985 1.013 0.256-
3218 2205 2.744 4.011
Age 0.721 0993 | 0.954- 0.365 0.968 0.901- 0.653 0.99 0.947- 0.532 0.985 0.939-
1.033 1.039 1.035 1.033
BMI 0.02 0.784 | 0.639- 0.226 1.239 0.876- 0.623 0952 0.784- 0.023 1.257 1.032-
0.963 1.750 1.157 153
PSA90 0.813 0.849 | 0.218- 0.392 2.063 0.393- 0.068 0.25 0.057- 0.535 0.689 0.212-
3.312 10.82 1.108 2235
nPSA 0.314 1736 | 0.593- 0.622 1.479 0.312- 0.048 3322 1.008- 0.211 2.428 0.605-
5.081 7.021 10.94 9.745
TTN 0.111 0915 0.82-1.021  0.006 1.274 1.072- 0.05 0.89 0.791-1.00 0.218 1.063 0.964-
1515 1173
PSA in the 3m 0.003 3.145 1.474-6.71 0.055 2937 0.979- 0.007 3.149 1.373- 0.083 1.966 0.915-
8.809 7.223 4223
F 13.45- 4.238-
PSA in the 6m 0.73 0.839 | 0.31-2.269 0.0001 122.701 0.546 1382 0.483.3.951 0.0001 13.995
1119.24 46.214
PSA in the 12m 0.0001 24.74 | 5.727- 0.029 11.573 1.281- 0.006 7.147 1.746- 0.566 1.587 0.328-
106.874 104.59 29.25 7.673

Within-group comparisons were made using the bonferroni method with 0" = 0.0083, with p < 0.0083 being considered significantly different, and the rest being considered significantly different
at p < 0.05. nPSA: nadir PSA levels; TTN: time to nadir.

PSA90: PSA decreased to 90% from initial three months post-dose, PSA in the 3 month: PSA decreased to 0.2ng/ml at 3 months postdose, PSA in the 6 month: PSA decreased to 0.2ng/ml at 6
months post-dose, PSA in the 12 month: PSA decreased to 0.2ng/ml at 12 months post-dose,

Bold values represent statistically significant p-values.





OEBPS/Images/fonc-14-1324181-g001.jpg
(=3

04|

02

Patients with PSA progression-free survival(%G)

o
o Ll 20 0 H) 00

Time({months)

oE

(=]
i

[=]
-

L1
[

patients without CRPC progression(®)

ool
o 1008 2000 3000
Time (months)

40.00

S00a

group

—1 AR

=i 1EMZ

=1 APS
~THEA

—t— ABl-censa
—+— EMZ-cons
—t— APA-cans
—+— BKA-cens

000

group
AR
—IENT
= AR
—THEA
—+— ABkcensoned
—+— EMNT-censorad
—4— APA-Lenyceed
—— BEA-censored

Patients with overall survival{%)

C rrﬁgrﬂslnn-ﬁee

aphic
survival(%

Patients with radiogra

group
AR
=i 1EMT
=T AP
—ITBEA
—— ABlcensored
—+— EMZ-cansorad
—— APA-censored
—t— BHA-censorad

10

05

04

o2

0.0

o] 10u0a 20 0a 300 &0 .00 5000

Time[months)

group
AR
=i 1ENT
= TARS
~IBKA
4= ABkcensored
~— EMZ-censored
= APA-censored
~+ BKA-censored

r ] 10,000

20000
Time(months)

X0 oo 40 000 5000





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc.2024.1324181_cover.jpg
& frontiers | Frontiers in Oncology

Comparative effectiveness of multiple

androgen receptor signaling inhibitor

medicines with androgen deprivation
therapy for metastatic hormone-sensitive
prostate cancer: a study in the real world





OEBPS/Images/fonc-14-1324181-g002.jpg
PSA regsponse with enzalutamide PSA response with abiraterone

-&0

Change in PSA from baseline at 12 months
Change in PSA from baseline at 12 months

100

0

1T 2 3 4 5 6 ¢ B & 10 1 12 13 14 1% 16 17 18 19 20 2N

1" 2 3 4 5 6 T 8 88 10 1M 12 13 14 15 18 17 18

PSA response with apalutamide
PAS response with bicalutamide

Change In PSA from baseline at 12 months

Change in PSA from baseline at 12 months

1 2 3 4 5 B 7 B 9 10 11 12 12 14 15 16 17 18 19 12 3 4 58 6 7 & @ 101112 13 14 15 16 17 18 19 20 21 22 23





OEBPS/Images/table1.jpg
t/Z/c2value P value

Age 68.28 + 10.07 67.33 + 8.05 7130 £9.72 70.16 + 9.00 996 0019
BMI 2234 £ 250 24.75 + 295 23.68 + 2.56 234 +2.86 251 0065
Gleason 5.961 0.114
<7 2(1L1) 3(14.3) 4(20.0) 9(39.1)

=8 16 (88.9) 18 (85.7) 16 (80.0) 14 (60.9)

ECOG 524 0.155
0~1 14 (77.8) 18 (85.7) 14 (70.0) 11 (47.8)

2 4(222) 3(143) 6 (30.0) 12 (53.2)

I Hypertensive 6(33.3) s (23.8) 8 (40.0) 8 (34.78) 1.281 o
Diabetes 2(111) 2(95) 3(15.0) 7 (30.4) 4258 0235
Electrocardiogram 3(16.7) 4(19.0) 3(15.0) 3(13.0) 0.428 0934
PSA at diagnosis*(ng/ml) 100.00 100.00 100.00 100 2075 0501

(57.33-100) (29.50-100) (66.70-100) (67.6-100)

Systemic metastases

Bone 17 (94.4) 17 (81.0) 18 (90.0) 23 (100) 6.658 0.114
Visceral 0(0.0) 4(19.0) 4(20.0) 0(0.0) 11.963 0013
Lymphatic-node 12 (66.7) 15 (71.4) 16 (80.0) 16 (69.6) 0.959 0811
Tumor volume 0.504 0917
high 9 (50.0) 11 (52.4) 12 (60.0) 14 (60.90)

low 9.(50.0) 10 (47.6) 8 (40.0) 9 (39.10)

Disease risk 0.726 0612
high 9 (50.0) 12 (57.1) 11 (55.0) 16 (69.6)

low 9 (50.0) 9 (42.9) 9 (45.0) 7(33.3)

Radical resection during treatment 2(11.1) 1(48) 0 (0.0) 4(17.4) 4712 0.867

The history of treatment

Docetaxel 2(11.1) 1(48) 3(15.0) 2(87) 1.286 0732
Radiotherapy 1(5.6) 1(48) 2(100) 2(0) 2329 0507
Duration of treatment(month) 36.867 + 1.095 38.452 + 1.1396 40.647 + 1.583 42.559 + 3.043 1.569 0412

ABI: abiraterone, ENZ: enzalutamide, APA: apalutamide, Bica: bicalutamide. * :In Gansu, China, the upper limit for PSA testing is 100ng/ml from 2018 to 2022 due to limitations in testing
technology and level. Therefore, if a patient’s PSA is greater than 100ng/ml at the time of initial treatment, it will also be considered as 100ng/ml.





OEBPS/Images/table5.jpg
ABI (n=18)

Grade (%)

Any
Hypertension
Hyperglycinemia
Skin rash
Peripheral oedema
Hot flush
Profuse sweating
Weight increased
Weight decline
Appetite decline
Constipation
Bloody stool
Vomiting
Nauseous
Diarrhea

Fatigue

Blood alkaline phosphatase increased
Anemia
Hypokalemia
Back pain
Arthralgia

Bone pain

Urine storage

Urinary tract
infection

Frequent urination
Hematuria

Falling
Hypersomnia
Tachycardia
Dyspnea

Respiratory tract infection
Events of concern

Gynecomastia
Fracture

Hypothyroidism

-1
88.9 (16)
16.7 (3)
111 (2)
111 (2)
33.3 (6)
111 (3)

278 (5)

16.7 (3)
222 (4)
33.3 (6)
56 (1)

16.7 (3)

111 (2)
111 (2)

11.1(2)

EZA (n=21)
-1V I-11 -1V
389 (7) 85.8 (18) 38.1(8)
0 286 (6) 48 (1)
0 48 (1) 0
56 (1) 142 (3) 48 (1)
0 19.0 (1) 0
0 238 (5) 142 (3)
0 95(2) 438 (1)
0 95 (2) 0
56 (1) 95(2) 48 (1)
56 (1) 142 (3) 0
0 95 (2) 0
56 (1) 48 (1) 48 (1)
0 95 (2) 0
0 48 (1) 48 (1)
56 (1) 238 (5) 48 (1)
56 (1) 429 9) 48 (1)
56 (1) 95 (2) 48 (1)
0 142 (3) 0
0 95 (2) 48 (1)
0 238 (5) 2
56 (1) 95(2) 438 (1)
110 (2) 19.0 (4) 2
0 48 (1) 0
0 48 (1) 0
0 142 (3) 0
0 48 (1) 0
1 95 (2) 48 (1)
0 48 (1) 0
0 95 (2) 0
56 (1) 48 (1) 0
0 142 (3) 0
111 (2) 48 (1) 48 (1)
111 (2) 95 (2) 95 (2)
111 (2) 48 (1) 48 (1)

I-11

75.0 (15)

15.0 (3)
10.0 (2)
15.0 (3)
10.0 (2)
5.0 (1)
10.0 (2)
10.0 (2)
10.0 (2)
10.0 (2)
5.0 (1)
0
5.0 (1)
15.0 (3)
10.0 (2)
30.1(9)
10.0 (1)
5.0 (1)
10.0 (2)
100 (2)
15.0 (3)
10.0 (2)
5.0 (1)

10.0 (2)

15.0 (3)
5.0 (1)
10.0 (2)
5.0 (1)
0
5.0 (1)

10.0 (2)

5.0 (1)
10.0 (2)

5.0 (1)

-1V
355 (7)

5.0 (1)

50 (1)
50 (1)

5.0 (1)

5(1)
5.0 (1)

50 (1)

5.0 (1)

5.0 (1)

5.0 (1)
100 (2)

50 (1)

I~11
91.3 (21)
13.0 (3)
4.0 (1)
304 (7)
40 (1)
47.8 (11)
87 (2)
40 (1)
217 (5)
40 (1)
17.4 (4)
40 (1)
87(2)
13.0 (3)
87 (2)
26.1 (6)
40 (1)
87 (1)
0
174 (1)
87 (1)
13.0 (3)
87 (1)

40 (1)

87(2)
87 (2)
40 (1)
17.4 (4)
40 (1)
87 (2)

13.0 (3)

17.4 (4)
40 (1)

0

-1V

39.1(9)

4.0 (1)
0

13.0 (3)
0

17.4 (4)
0

0

4.0 (1)

40 (1)

4.0 (1)

13.0 (3)

8.7(2)

87 (2)

4.0 (1)

4.0 (1)

87 (2)

17.4 (4)

4.0 (1)





